Introduction
The landing is a very dangerous stage of the flight -see Figure 1 [13] -therefore needing to be studied with particular care. According to statistics more than 50% of accidents occur when the aircraft is on the ground (including take-off and landing).
The landing gear is responsible for about 8 -8 .5% of the overall aircraft structural weight. During the landing process, an aircraft is exposed to a short-duration impulsive impact. The landing impact has been recognized as a significant factor which is responsible for structural fatigue damage, dynamic stress acting on the aircraft airframe, and also for the crew and passenger discomfort. The dynamic simulation of the landing gear is used to support the engineering development process at an early stage with new aircraft programs. The simulation is focused on the prediction of loads acting on the landing gear system during the touch down (figure 2), thus allowing checking if the certification requirements stipulated in the JAR/ CS 23.473, 23. 723, 23.499 Regulations can be met. Mathematical prediction of landing gear vertical forces requires that the landing gear behavior at impact be described in equation form with a fair degree of accuracy. Models can be used to predict the loads, position, velocity and accelerations of the landing gear. Simulation provides the required insight to eliminate weak designs before making prototypes. The energy absorption during landing is of first importance. The ability of the landing gear to absorb this energy governs the value of the landing load factor.
An aircraft landing gear is, by nature of its function and subsequent design, a complex multi-degree-of-freedom system. 
Dynamic effects during landing
As a recommendation, if necessary, a model, using extended case up to 30 lumped masses (4-30), can be created. In this paper, a model with 3 lumped masses is considered.
This model is shown in Figure 3 . The equations of motion, with the notations in figure 3 , are:
with the following initial conditions:
In these equations the mass matrix, the stiffness matrix, the damping matrix, and the load vector have the following forms:
To solve this system we transform (1) in the standard form: (4) . These options are: the forth order Runge-Kutta method and a predictor-corrector method. Using "SIMULAND" one can get plots of selected displacements, velocities and accelerations in different points of the structure and also exceedance curves.
The limitations of the model refer to the following:
 Lumped masses are located only in vertical plane of symmetry of the a/c;  A symmetric landing is considered;  The aerodynamic lift is assumed equal to the weight during the initial impact;  Applicability on a vehicle with a tricycle landing gear;  Dry runways (no icy, no flooded runway);  The wheels don't spin before touchdown;  It is assumed that landing gear elastic legs remain in upright vertical position and do not change their orientation during landing  Ground effect is being neglected;  Airframe deformation at impact starts from undeformed "0 g" state not from the pre-stressed "+1g" state
Numerical results
Some numerical results obtained with SIMULAND are shown in the following paragraph.
The input data for the model described in figure are:
LG geometry (see fig. 6 .1)
LG geometry (see fig. 6 .1) 
Conclusions
The main benefits of SIMULAND are: the possibility of analyzing in a short time of an unlimited number of load cases and landing gear configurations, a simplified method for obtaining a model able to produce useful information, the accuracy of the analysis which can be defined by the user and the simplified models that are easier to create.
